Introduction
Animal welfare is of growing public interest globally. It was first identified as an international priority by the World Organisation for Animal Health (OIE) in recommendation six of its Third Strategic 
Implementation of OIE Terrestrial Code standards on animal welfare
The OIE Animal Welfare Working Group was inaugurated at the 70th Achieving agreement on universally acceptable standards of animal welfare can be challenging, given the often subjective nature of welfare assessments, and the financial and regulatory burdens that may be associated with improved animal welfare standards. The adoption of ten animal welfare standards in the Terrestrial Code over a ten-year period provides a substantial basis for OIE Members to implement controls that will underpin the delivery of sound animal welfare outcomes in an internationally acceptable manner.
Australia has established requirements that cover the treatment of livestock that are exported for use in other countries. (12) , and the Australian competent authority reports to Parliament on any investigations it undertakes in response to breaches of the ASEL, including excessive mortality figures on particular voyages (13) .
In 2012 the Australian government established a high-level committee to review the ASEL and the role and function of LESAG, in response to recommendations from the Farmer review (14) .
Outcomes from implementation of the Australian Standards for the Export of Livestock
Animal welfare outcomes at any point in a supply chain reflect the cumulative impact of risks to the well-being of the animals involved The data for all species for those years are provided in Table I . The Australian government accepted this recommendation and introduced ESCAS to address all these points (18). The ESCAS framework and its relationship with the pre-existing ASEL is illustrated in Figure 2 .
Figure 2 will be presented near here
Thus, ESCAS is applied within a quality management framework and is a condition of maintaining an Australian livestock export licence. Since assessing animal welfare can be challenging, given the often subjective nature of assessments, the technical sub-group developed its advice in the form of a checklist that includes performance targets to assist in the assessment process. These targets are based, wherever possible, on published and accepted information (21, 22, 23, 24, 25).
As a result of this approach, the advice is applicable and auditable within a performance management framework, in line with published expert recommendations (6, 24, 25, 26 ) and the options provided in the Farmer review (5).
In late August 2011, the Australian government accepted the key recommendation of the independent Farmer review of Australia's livestock export trade; i.e. that animal welfare outcomes consistent with the OIE standards should be provided for after the Australiansourced livestock have been delivered to the importing country. It has implemented these requirements, which were developed through the IGWG process, as two 'ESCAS performance checklists' (to cover cattle and buffalo on the one hand, and sheep and goats on the other).
These checklists provide the animal welfare elements of ESCAS, which also covers accountability, traceability and control throughout the supply chain for livestock exported from Australia for slaughter in other countries.
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The cumulative impact of movement through a supply chain operating under these controls should protect animals from undue and avoidable stress in ways that are provided for in the OIE's animal welfare standards. All Australia's livestock export markets except Egypt are now covered by the ESCAS requirements (27).
Developing guidance consistent with the Terrestrial Code standards on animal welfare
The first step in this work was to develop agreed welfare outcomes to To ensure that these animal welfare outcomes are reliably met, detailed guidance was then developed by the technical sub-group in a step-by-step manner.
The initial task was to 'flesh out' the specified high-level outcomes for each supply-chain element, in a manner that related to the actual process of moving animals through the supply chain. Open collaboration between members of the technical sub-group was animal welfare chapters, were applied during the process. Table II contains these high-level outcomes, 'fleshed out' with suitable guidance to assist in the further development of a quality management system, consistent with the animal welfare guidance in the Terrestrial Code.
After agreement on these step-by-step requirements, the sub-group then developed thorough 'checklists' that drew from existing quality assurance manuals and the published literature (6, 15, 19, 20, 21, 26 ).
The checklists provide information on the general principles for good handling of animals, regardless of where in the chain they are, as well as detailing good practice at every stage of the animal's movement through the chain until the point of its death. Each point in the checklist is a performance indicator, illustrated by further speciesspecific performance measures, to enable a general assessment of whether outcomes that comply with the OIE standards are being achieved.
To help in verifying that the welfare outcomes are being reliably met in specific circumstances, the performance measures include 'targets'. These were drawn, where possible, from internationally accepted standards, and use criteria that are readily assessable by auditors, such as numbers of falls or vocalisations. They are universally applicable, since they are based on international practice, published scientific papers and reviews, and industry experience (21, 22, 23, 24, 25).
The technical sub-group's recommendations were accepted by the IGWG, which refined the recommendations and included additional elements to ensure control and traceability along the feeder and slaughter livestock supply chain. It was agreed that compliance with these requirements would be an additional condition of the licence to export livestock from Australia.
These further steps in the regulatory framework for the export of It is expected that the species-specific animal welfare checklists will be refined in the light of operational experience. It is also expected that additional interpretive material will be developed and distributed as needed, including by commercial operators in the livestock trade.
Australia will be assessing the effect of ESCAS over time, and intends that those performance data will be made publicly available. The aim is to provide clear guidance to industry participants on how to achieve internationally accepted animal welfare outcomes.
Stunning and slaughter
While all six stages of the supply chain are important to animal However, a particular area of interest for Australia is facilitating humane slaughter through the use of stunning. A review of risks to animals at slaughter concluded that these risks are higher for animals that are not used to being closely handled by humans (20). This is the case for most of Australia's livestock population, which is reared in extensive production systems. Australia's experience is that humane slaughter of such animals can be ensured when effective stunning is incorporated into the slaughter process.
The practice of reversible stunning before slaughter is widely accepted That responsibility only ends when the animals have been slaughtered.
The regulation of the livestock export chain is illustrated in Figure 2 .
In Australia, livestock species are defined in the Export Control 
Conclusion
Australia has successfully established and implemented a 
Post-disembarkation (ESCAS)
After disembarkation, the welfare of the livestock is the joint responsibility of the exporter and importer. The exporter ensures that the supply chain meets (at a minimum) the ESCAS specifications; that animals entering a supply chain are accounted for; that there is independent third-party assessment of each supply chain; and that there is whole-of-supply chain control, enabling accounting for animals and ensuring treatment that is consistent with OIE standards.
The exporter is accountable for any breaches of the arrangements that have been approved for each consignment Facilities are designed and constructed to hold and slaughter an appropriate number of livestock in relation to class and the throughput rate of the slaughterhouse without compromising the welfare of the animals Animals are moved into the feed-race to be restrained at a rate that ensures no animal experiences undue delay before it is humanely slaughtered Animals at the processing establishment awaiting slaughter, either in races, forcing pens or in the lairage, are protected from excessive or potentially disturbing noises, smells or other stimuli that may be a source of stress Animals that become distressed while awaiting slaughter are moved away from animals being prepared for slaughter so as not to cause them unnecessary stress and are treated in accordance with the general guidelines for handling and treating animals until they can be expeditiously slaughtered without undue further distress
Restraint of animals to facilitate effective and efficient slaughtering is provided in a way and using facilities so as not to distress or injure the animal and in a way that is adequate for the size and nature of the animals presented for slaughter Animals that cannot be effectively restrained using humane methods are not to be slaughtered Where performed, stunning effectively and reliably renders the animal unconscious until it dies from blood loss
Slaughtering of animals at processing establishments does not cause undue stress to the animals
Where stunning is performed immediately following the neck cut (sticking) it effectively and reliably renders the animal unconscious until death supervenes from blood loss
Where stunning is performed prior to sticking it immediately renders the animal unconscious until death supervenes from blood loss Stunning is to be performed on appropriately restrained animals using properly maintained equipment designed for the species and the purpose and operated in ways that provide for the required outcome
Only competent* personnel are authorised to use the stunning equipment Slaughter staff effectively sever blood vessels in the neck to expedite death from blood loss with the least possible delay after the animal has been effectively restrained for slaughter or stunned
Absence of brain-stem reflexes consistent with the animal being dead is to be confirmed prior to the commencement of hanging and/or dressing procedures 04122013-00021-EN 34/34 Animals are restrained humanely and slaughtered competently to minimise any suffering involved
Slaughtering of animals at processing establishments does not cause undue stress to the animals Livestock are restrained humanely, not tripped, thrown, dropped or suspended by their limbs whilst conscious
Where stunning is not performed prior to slaughter, the neck cut (sticking) is to be performed as a single cut with a freshly sharpened knife Slaughter staff effectively sever blood vessels in the neck to expedite death from blood loss with the least possible delay after the animal has been effectively restrained for slaughter
Where stunning is not performed immediately following the neck cut (sticking) the animal is not to be disturbed and the wound edges not allowed to touch or be touched until the animal loses consciousness
Absence of brain-stem reflexes consistent with the animal being dead is to be confirmed prior to any movement of the carcass or the commencement of dressing procedures *As determined by the relevant regulatory authority
